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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02254 

REPLY  to 

ATTENTION  OF:  $EP  2  3  1981 

NEDED 


Honorable  Joseph  E.  Brennan 
Governor  of  the  State  of  Maine 
State  Capitol 
Augusta,  Maine  04330 


Dear  Governor  Brennan: 

Inclosed  Is  a  copy  of  the  Durepo  Brook  Dam  (ME-00348)  Phase  I 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection 
of  Non-Federal  Dams.  This  report  Is  based  upon  a  visual  Inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  In  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  Is  vitally  Important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Agricul¬ 
ture  and  to  the  owner,  the  town  of  Limestone.  Copies  will  be  available 
to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Agriculture  for  your  coopera¬ 
tion  in  in  this  program. 

Sincerely, 

Incl  C.  E.  EDGAR,  III 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No.  :  ME  00348 

Name  of  Dam  :  Durepo  Brook 

Town  :  Limestone 

County  &  State  :  Aroostook,  Maine 

Stream  :  Durepo  Brook 

Date  of  Inspection  :  November  8,  1979 

BRIEF  ASSESSMENT 

Durepo  Brook  Dam  is  a  seven  year  old  dual  purpose  flood  water  retarding 
and  low  flow  augmenting  project  designed  by  the  USDA  Soil  Conservation  Service. 
The  earth  fill  embankment  is  2850  feet  long  and  60  feet  high.  The  downstream 
slope,  the  crest  and  the  upstream  slope  above  the  normal  pool  are  grass  covered. 
A  reinforced  concrete  drop  inlet  principal  spillway  leads  to  a  54  inch  diameter 
reinforced  concrete  pipe  conduit  under  the  dam  that  discharges  into  a  reinforced 
concrete  impact  basin.  A  grass  lined  earth  cut  emergency  spillway  is  provided 
adjacent  to  to  the  right  abutment.  A  sediment  and  municipal  water  storage  pool 
is  maintained  behind  the  dam  at  a  normal  elevation  of  615  feet. 

The  embankment  dam,  principal  spillway  drop  inlet,  principal  spillway 
impact  basin  and  emergency  spillway  were  found  in  good  condition.  In  the 
embankment  itself,  there  were  no  dips,  sags  or  other  evidence  of  distress. 

While  the  reinforced  concrete  structures  appeared  sound  with  no  evidence  of 
deterioration,  the  Soils  Conservation  Service  reported  March  25,  1981  that  the 
concrete  riser  has  interior,  structural  cracking  which  will  be  repaired  this 
year.  The  grass  cover  on  the  embankment  and  emergency  spillway  was  well 
developed.  The  crest  surface  had  a  dirt  road  running  the  length  of  it  which  was 
moderately  rutted. 

Based  on  a  maximum  storage  of  7,070  acre-feet  and  a  height  of  60  feet, 
Durepo  Brook  Dam  falls  within  the  intermediate  size  classification.  The  dam’s 
hazard  classification  has  been  established  as  high  based  on  the  potential  for 
loss  of  more  than  a  few  lives  in  the  event  of  a  dam  failure.  The  test  flood 
used  was  equal  to  the  Probable  Maximum  Flood.  The  test  flood  was  estimated  for 
the  20.03  square  mile  drainage  area  of  rolling  terrain  using  the  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges  in  Phase  1  Safety 
Investigations",  New  England  Division  Corps  of  Engineers,  March  1978.  This 
yielded  a  peak  inflow  of  19,800  cfs  and  a  peak  routed  outflow  of  15,800  cfs. 


The  computed  maximum  reservoir  level  El.  641.6  was  below  the  embankment  crest 
El.  645  NGVD  and  no  overtopping  of  the  embankment  would  occur. 


No  urgent  or  emergency  actions  are  required  for  Durepo  Brook  Dam  based  on 
this  inspection.  Remedial  measures  include  monitoring  the  project  during 
periods  of  intense  rainfall,  implementing  a  monthly  visual  inspection  program, 
developing  a  downstream  warning  system  and  conducting  bi-annual  technical 
inspections . 


J7.E.  Giles,  Jr.,  P.E/ 

project  Manager  l 

Massachusetts  Registration  No.  1643 
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This  Phase  I  Inspection  Report  on  Durepo  Brook  Dam  (ME-00348) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechmical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
luidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
hese  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
:xpeditiousiy  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
issessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
risual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
lapping,  subsurface  investigations,  testing,  and  detailed  computational 
valuations  are  beyond  the  scope  of  Phase  I  investigation:  however,  the 
Investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
:ondition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where  the 
reservior  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detectable 
if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway 
Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of 
the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will 
not  pass  the  test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and 
other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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(2)  Outlet  works  -  The  outlet  impact  basin  (Photo  4  &  5)  was  found 
in  good  condition.  All  construction  joints  were  tight.  No  spalling 
was  observed. 


(3)  Emergency  spillway  -  The  emergency  spillway  was  clear  of  debris 
and  in  good  condition  with  a  well  developed  grass  cover  (Photos  7  & 
8). 

d.  Reservoir  Area  -  No  areas  of  potential  or  actual  shoreline  movement 
were  observed. 

e.  Downstream  Channel  -  The  downstream  channel  (Photo  6)  was  clear  with 
no  evidence  of  erosion. 


Evaluation  -  In  general,  the  dam  and  appurtenances  are  in  good  condition. 
The  slopes  are  stable  and  the  crest  is  in  good  shape.  The  concrete 
structures  are  sound.  No  urgent  or  emergency  repairs  are  required.  The 
rutting  on  the  crest  should  not  be  allowed  to  get  any  worse. 
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SECTION  3 


VISUAL  INSPECTION 


Findings 

a.  General  -  The  field  inspection  was  conducted  by  L.  Seward  and  J. 

Jonas  of  Chas.  T.  Main,  Inc.  on  8  November  1979*  and  J.E.  Giles,  Jr.  on 
August  12,  1981.  On  the  date  of  inspection,  the  Dun_po  Dam  and  appur¬ 
tenances  were  in  good  condition.  No  urgent  or  emergency  actions  are  required 
at  this  time. 

b .  Dam 

(1)  Crest  -  The  embankment  crest  was  true  to  line  with  no  apparent 
dips,  sags,  cracks  or  other  evidence  of  distress.  The  as-built 
camber  was  observed  and  appears  unchanged.  Wheel  tracks  and  some 
minor  rutting  were  observed  on  the  crest  (Photos  1  &  2).  The  crest 
is  grass  covered  with  no  pavement. 

(2)  Upstream  slope  -  The  upstream  slope  riprap  appeared  in  good 
condition.  The  slope  above  the  normal  pool  El.  594  has  a  well 
developed  tight  grass  cover  (Photo  2).  There  was  no  evidence  of 
sloughing  or  erosion  on  the  slope. 

(3)  Downstream  slope  -  The  downstream  slope  has  a  well  developed, 
tight  grass  cover  (Photo  1).  No  significant  gully  action  was 
observed  on  the  slope.  No  slides  or  sags  were  observed. 

(4)  Downstream  toe  -  The  downstream  toe  generally  dry  with  no 
boils  or  seeps  observed.  A  small  area  of  stagnant  water  was  observed 
50  yards  to  the  left  of  the  impact  basin  (Photo  5).  No  seepage  was 
observed . 

(5)  Underdrain  system  -  Two  10-inch  diameter  toe  drain  collector 
pipes  issue  from  the  dam  through  a  single  common  10"  outlet.  This 
outlet  is  approximately  70'  to  the  right  of  the  impact  basin  at  the 
toe  of  the  dam.  No  flow  was  observed.  A  narrow  channel  has  been 
formed  at  the  drain  outlet  with  riprap  at  the  opening  (photo  9). 

c .  Appurtenent  Structures 

(1)  Principal  Spillway  -  The  principal  spillway  intake  (Photo  4)  was 
observed  from  shore.  The  exposed  concrete  and  the  trashrack  steel 
appeared  in  good  condition. 


b. 


Adequacy:  The  lack  of  design  calculations  did  not  allow  for  a 
definitive  review.  Evaluation  was  based  on  visual  inspection,  past 
performance  history,  and  sound  engineering  judgment  and  experience. 


c.  Validity:  The  limited  data  available  restrict  evaluation  of  the 

Durepo  Brook  Dam  and  appurtenances  to  the  visual  inspection  and  sound 
engineering  judgment.  The  field  inspection  indicated  that  the 
external  features  of  Durepo  Brook  Dam  substantially  agree  with  those 
shown  on  the  available  plans. 


•  A 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

As  built  drawings  of  Durepo  Brook  Dam  are  on  file  at  the  GSA  Federal 
Archives  and  Records  Center,  380  Trapelo  Road,  Waltham,  MA  02154  (617-223-2657). 
Design  calculations  and  specifications  were  not  available.  The  December  1964 
Limestone  Stream  Watershed  Work  Plan  indicates  that: 

".  .  .hydrology  and  hydraulics  analyses  followed  procedures 
given  in  the  National  Engineering  Handbook  of  the  Soil 
Conservation  Service,  Section  4,  Supplement  A,  Hydrology  (NEH 
4A)  and  Section  5,  Hydraulics  (NEH  5)." 

and  for  civil  works: 

"All  designs  are  in  accord  with  the  latest  Soil  Conservation 
Service  design  criteria  as  set  forth  in  Engineering  Memoranda 
SCS-27,  31,  4D  and  42;  Technical  Release  No.  10;  Section  3.21, 

Hydrology,  Supplement  A  of  the  National  Engineering  Handbook; 

U.S.  Weather  Bureau  Technical  Paper  No.  40;  and  other  sources  of 
recognized  engineering  material." 

2 . 2  Construction 

The  Durepo  Dam  and  appurtenances  were  constructed  in  1974  by  the  Star 
Construction  Company.  No  construction  records  or  photographs  were 
available  to  the  inspection  team.  A  set  of  contract  prints  pertinent  to 
this  report  are  included  in  Appendix  B. 

2 . 3  Operation 

No  formal  operational  procedures  were  available  for  review.  The  principal 
and  emergency  spillways  are  uncontrolled  structures  requiring  neither 
manual  nor  automatic  operations.  No  records  were  found  which  indicated 
recent  operation  of  the  municipal  water  supply  inlets.  The  operators 
stated  that  the  drain  sluice  gate  had  been  operated  recently  for  the 
purpose  of  increasing  downstream  flow. 

2 . 4  Evaluation 

a.  Availability:  The  Soil  Conservation  Service  Construction 
Specifications  for  Durepo  Brook  Dam  were  reviewed. 
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• 

j  Regulating  Outlets 

(1)  Description 

i.  Sluice  gate  to  drain  reservoir 

• 

ii.  Municipal  water  supply  inlet 

iii.  Municipal  water  supply  inlet 

iv.  Municipal  water  supply  inlet 

(2)  Size 

i.  30”  I.D. 

ii.  10”  I.D. 

• 

iii.  8"  I.D. 

iv.  8"  I.D. 

(3)  Invert 

• . 

i.  El.  593.83' 

ii.  El.  609.58' 

iii.  El.  607-42' 

v*. 

<yy.\-.v./ 

iv.  El.  605.00’ 

‘  V''./  V*. 

(4)  Control  Mechanism 

•  V*  V*  v 

, 

*„  *  i 

i.  Sluice  gate  with  screw  operator 

ii.  10"  gate  valve 

t‘ ■< 

iii.  8"  gate  valve 

'*  • 

iv.  8"  gate  valve 

(5)  Other  -  N/A 

-  • 

_  •  . 
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(3)  Height 

60  feet 

(4)  Top  Width 

20  feet 

(5)  Side  Slopes 

Upstream  3  Hor.  to 

1  Vert. 

Downstream  2.5  Hor.  to 
1  Vert. 

(6)  Zoning 

2  zones 

(7)  Impervious  Core 

Most  impervious 
toward  the  core 

(8)  Cutoff 

12 '-15'  trench 

(9)  Grout  curtain 

Yes  (See  Page  B-10) 

(10)  Other 

N/A 

Diversion  and  Regulating  Tunnel  -  None 

i.  Spillway  (Principal) 


(1) 

Type  -  Reinforced  concrete  inlet  riser  to  54" 

6  conduit 

(2) 

Length  of  weir  -2x9' 

(3) 

Crest  elevation  -  El.  629.5 

(4) 

Gates  -  ungated 

(5) 

U/S  Channel  -  N/A 

(6) 

D/S  Channel  -  Natural 

(7) 

General  -  Reinforced  concrete  impact  basin  at 

outfall 

Spillway  (Emergency) 

(8)  Crest  -  El.  637.6 

(9)  Length  of  crest  -  250' 

(10)  U/S  Channel  -  Grass  lined  earth  channel 

(11)  D/S  Channel  -  Grass  lined  earth  channel 

(12)  General  -  3  Hor.  to  1  Vert,  side  slopes 
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(7)  Emergency  spillway  crest 


637.6 


(8)  Design  surcharge  (Original 

• 

Design) 

Not  Available 

(9)  Top  of  dam 

645.0 

. 

.  "'  /v 

(10)  Test  flood  surcharge 

641.6 

a '•  « 

•  _ 

Reservoir  (Length  in  feet) 

(1)  Normal  pool 

2900 

'  -v.  .• 

(2)  Flood  control  pool 

5000 

(3)  Spillway  crest  pool 

3800 

;  • 

(4)  Top  of  dam 

5400 

.  '■ 

(5)  Test  flood  pool 

5000 

,  • 

Storage  (acre-feet) 

(1)  Normal  pool 

270 

y-y  -v-y 

(2)  Flood  control  >ool 

4850 

(3)  Spillway  (emergency)  crest  pool 

4850 

*  /*  /■ 

•  *.*,'.*. 

.*•  «  *  .  ■ 

(4)  Test  flood  pool 

5740 

V 

(5)  Top  of  dam 

7500 

IV” 

Reservoir  Surface  (acres) 

(1)  Normal  pool 

200 

(2)  Flood-control  pool 

310 

(3)  Spillway  crest 

310 

(4)  Test  flood  pool 

365 

(5)  Top  of  dam 

425 

_  • 

Dam 

y.y.y.y 

(1)  Type 

Earthfill 

(2)  Length 

2850  feet 
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b.  Discharge  at  Damsite 


(1)  Outlet  Works  -  A  low  stage  3' -4"  x  5 ’-7"  ungated  inlet  on  the 
prinicpal  spillway  riser  is  located  at  invert  Elev.  615  NGVD.  The 
principal  spillway  crest  is  at  Elev.  629.5  NGVD.  The  emergency 
spillway  is  an  excavated,  grass  lined,  earth  channel.  A  screw 
operated  sluice  gate  and  3O"0  CMP  (maximim  flow  of  130  cfs  at  Elev. 
615  NGVD)  provide  the  capability  to  drain  the  reservoir  to  El.  593.8 
NGVD.  Three  additional  regulating  inlets  are  incorporated  in  the 

c  illway  riser.  These  inlets  are  open  to  the  reservoir  and  gated  at 
the  riser  end.  The  gate  valves  are  operated  from  the  top  of  the 
prinicpal  spillway  riser. 

(2)  Maximum  known  flood  -  Unknown. 

(3)  Principal  spillway  capacity  at  top  of  dam  -  650  cfs. 

(4)  Principal  spillway  capacity  at  emergency  spillway  crest 
elevation  -  600  cfs. 

(5)  Gated  spillway  capacity  at  normal  pond  elevation  -  N/A. 

(6)  Gated  spillway  capacity  at  test  flood  elevation  -  N/A. 

(7)  Emergency  spillway  capacity  at  test  flood  elev.  -  14,800  cfs  @ 
El.  641.6. 

(8)  Total  project  discharge  at  top  of  dam  -  N/A.  (Test  flood  is 
below  top  of  dam). 

(9)  Total  project  discharge  at  test  flood  elevation  -  15,800  cfs  @ 
El.  641.6. 

c.  Elevations  (feet  above  NGVD) 


(1) 

Streambed  at  toe  of  dam 

585 

(2) 

Bottom  of  cutoff 

573 

(3) 

Maximum  tailwater 

Not  available 

(4) 

Normal  pool 
(Depth  =  30' ) . 

615 

(5) 

Full  flood  control  pool 

637.6 

(6) 

Principal  spillway  crest 

629.5 

a.  High  stage 

629.5 

b.  Low  stage 

615.0 
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crest  elevation  of  637.6  NGVD  feet  with  3  horizontal  to  1  vertical 
side  slopes. 


Plans,  profiles,  and  sections  of  the  dam  and  its  appurtenent 
structures  are  included  in  Appendix  B.  Photographs  are  shown  in 
Appendix  C. 

c.  Size  Classification  -  The  maximum  embankment  height  is  60  feet  above 
the  stream  channel  and  the  maximum  storage  is  7070  ac.  ft.  at  Elev. 
645  NGVD.  This  gives  the  dam  an  intermediate  size  classification  due 
to  both  the  height  and  storage  in  accordance  with  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification  -  This  facility  is  classified  as  a  high  nazard 
potential  dam  based  on  the  potential  for  loss  of  more  than  a  few 
lives  in  the  event  of  a  dam  failure. 

e.  Ownership  -  The  dam  and  associated  works  are  owned  by  the  Town  of 
Limestone,  Maine. 

f.  Operators  -  The  project  is  designed  for  unsupervised  operation.  No 
manual  operations  are  required  to  pass  a  flood  flow.  The  project  is 
operated  and  maintained  by  the  Town  of  Limestone,  Maine.  The 
responsible  person  is  Mr.  Thomas  Stevens,  Town  Manager,  Limestone, 
Maine  04750,  Telephone  (207)  325-3131. 

g.  Purpose  of  Dam  -  The  project  is  a  dual  purpose  floodwater  retarding 
and  low  flow  augmentation  structure  of  standard  USDA  SCS  design.  The 
reservoir  drain  intake  sluice  gate  is  currently  closed  and  the 
reservoir  maintained  at  Elev.  615  NGVD. 

h.  Design  and  Construction  History  -  The  project  was  designed  by  the 
Edward  C.  Jordan  Company,  Inc.  of  Portland  Maine  for  the  Soils 
Coservation  Service  in  1968  and  constructed  by  Star  Construction 
Company  in  1974. 

i.  Normal  Operating  Procedures  -  The  reservoir  is  normally  maintained  at 
Elev.  615  NGVD.  If  the  water  level  falls  below  the  spillway  low 
stage  inlet  (Elev.  615)  then  one  or  more  of  the  inlet  valves  can  be 
opened  to  augment  the  downstream  flow.  All  flood  flows  are  passed 
through  the  principal  and  emergency  spillways  which  are  designed  for 
uncontrolled  discharge.  No  other  operating  procedures  are  in 
evidence. 

1.3  Pertinent  Data 


a.  Drainage  Area  -  Durepo  Brook  Dam  controls  a  drainage  area  of  20.03 
square  miles .  The  watershed  is  approximately  65  percent  wooded  and 
35  percent  agricultural  with  gentle  sloping  terrain.  The  range  of 
watershed  elevations  is  from  Elev.  810  to  Elev.  585.  Approximately 
4620  acres  of  the  drainage  area  are  within  the  Loring  Air  Force  Base 
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(2)  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam  embankments  and  appurtenant  structures. 


(3)  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood  through  the 
existing  spillway. 

(4)  An  assessment  of  the  condition  of  the  facility  and  corrective 
measures  required. 

It  should  be  noted  that  this  report  does  not  pass  judgment  on  the 
safety  or  stability  of  the  dam  other  than  on  a  visual  basis.  The 
inspection  is  to  identify  those  features  of  the  dam  which  need 
corrective  action  and/or  further  study. 

Description  of  Project 

a.  location  -  The  Durepo  Brook  Dam  is  located  on  Durepo  Brook 
approximately  100  feet  downstream  from  its  confluence  with 
Butterfield  Brook  and  3.0  miles  NNW  of  the  Town  of  Limestone, 
Aroostook  County,  Maine.  The  dam  location  is  included  on  U.S.G.S. 

7.5  minute  series  Quadrangle,  Limestone,  Maine  with  approximate 
coordinates  N46?56’43",  W67°50'25”. 

b.  Description  of  Dam  and  Appurtenances  -  The  project  is  a  dual  purpose 
floodwater  retarding  and  low  flow  augmentation  structure.  It 
consists  of  three  principal  features:  an  earthfill  dam,  a  principal 
spillway,  and  an  emergency  spillway.  The  dam  is  2850  feet  long,  60 
feet  high,  and  20  feet  wide  at  its  crest  (Elev.  645.0  NGVD) . 

Material  excavated  from  the  reservoir  area  was  used  for  the  fill  in 
the  dam.  The  fill  materials  are  of  glacial  till  origin  with  zoning 
limited  to  placing  the  more  impervious  material  in  the  core  and  the 
more  pervious  material  in  the  outside  shells.  The  structure  has  a 
chimney  drain  and  drain  blanket  system  with  two  collector  pipes  and  a 
central  cutoff  trench. 

The  principal  spillway  is  an  ungated  drop  intake  to  a  54  inch 
diameter  reinforced  concrete  pipe  under  the  dam.  This  riser  has  a 
high  and  low  stage  orifice.  The  low  stage  orifice  at  Elev.  615.5 
NGVD  is  3' -4"  high  x  5' -7".  The  principal  spillway  opening  at  Elev. 

629.5  is  open  on  two  sides  of  the  riser,  each  opening  being  9'-0" 
wide  x  4’ -6"  high.  The  54-inch  pipe  is  provided  with  anti-seep 
collars  and  discharges  into  a  reinforced  concrete  impact  basin 
(energy  dissipator).  There  are  three  municipal  water  supply  inlets 
on  the  spillway  inlet  riser.  Two  are  8"  diameters  at  about 
elevations  605  and  608  and  the  third  is  a  10"  diameter  at  elevation 
610.  All  three  have  gate  valves  which  are  normally  closed.  A  30"  0 
reservoir  drain  is  provided  to  drain  the  storage  to  Invert  Elev. 

593.8  NGVD.  The  emergency  spillway  is  an  excavated,  grass  lined, 
earth  channel  adjacent  to  the  right  abutment.  It  is  250  feet  wide  at 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


DUREPO  BROOK  DAM,  LIMESTONE  MAINE 


SECTION  I 


PROJECT  INFORMATION 


General 


Authority  -  Public  Law  92-367,  August  8,  1972  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Chas.  T.  Main,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  Maine.  Authorization  and  notice  to  proceed  were  issued  to  Chas. 

T.  Main,  Inc.  under  a  letter  of  November  6,  1979  from  Max  B. 

Scheider,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-80-C- 
0011  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

Purpose  -  The  purposes  of  the  inspection  program  are: 

(1)  To  perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  effective  dam 
safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I  inspection 
report  includes: 

(1)  Gathering,  reviewing  and  presenting  all  available  data  as  can  be 
obtained  from  the  owners,  previous  owners,  the  state  and  other 
associated  parties. 
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APPENDIX  E 

i 


-  INFORMATION  AS  CONTAINED  IN  THE  NATIONAL 
INVENTORY  OF  DAMS 


SECTION  4 


t 


W 
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OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


fl 


4. 1  Operational  Procedures 

a.  General:  The  principal  and  emergency  spillways  are  uncontrolled 
crest  structures.  No  manual  operations  are  required  to  insure  safe 
passage  of  a  flood  flow.  No  recent  operation  of  the  regulating 
outlet  valves  is  reported.  The  30"  diameter  reservoir  drain  was 
recently  operated  without  problems  according  to  the  operator  (Town 
Manager) . 

b.  Description  of  Downstream  Warning  System:  No  warning  system  or 
emergency  evacuation  plans  are  in  effect  for  this  project. 

4 . 2  Maintenance  Procedures 

a.  General:  The  Town  of  Limestone  has  an  operation  and  maintenance 
agreement  with  the  Soil  Conservation  Service.  Each  dam  is  inspected 
at  least  once  annually  and  after  every  major  storm.  An  inspection 
report  is  prepared  and  any  required  maintenance  is  then  performed  by 
the  town. 

b.  Operating  Facilities:  There  are  no  manual  operating  facilities  at 
this  structure  except  for  the  reservoir  drain  gate  and  municipal 
water  inlet  valves  on  the  principal  spillway  riser.  No  regular 
maintenance  procedures  for  the  project  operating  facilities  are 
specified. 

4.3  Evaluation 


The  operating  and  maintenance  procedures  are  limited  for  this 
project.  The  owner  should  establish  procedures  to  inspect  the 
structures  regularly,  to  keep  the  embankment  free  of  brush  and  trees, 
and  to  monitor  the  project  during  periods  of  intense  rainfall. 

The  owner  should  arrange  to  have  a  technical  inspection  made  on  an 
annual  basis.  The  owner  should  establish  a  warning  system  to  follow 
in  the  event  of  emergency  conditions. 
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SECTION  5 


EVALUATION  OF  HYDROLOGIC  AND  HYDRAULIC  FEATURES 


5.1  General  -  The  watershed  is  20.03  square  miles  of  undeveloped  rolling 
terrain.  The  dam  is  located  on  Durepo  Brook,  about  100’  downstream  from 
the  confluence  with  Butterfield  Brook.  The  earth  embankment  develops 
sufficient  storage  to  reduce  the  Probable  Maximum  Flood  (PMF)  peak  from 
19,800  cfs  to  15,800  cfs  (about  20%  reduction). 

5.2  Design  Data  -  The  dam  was  designed  by  the  Edward  C.  Jordan  Co.,  Inc.  for 
the  Soil  Conservation  Service,  U.S.  Department  of  Agriculture.  The  top  of 
the  dam  elevation  is  at  Elev.  645.0  with  a  maximum  height  of  60  feet 
(capacity  7070  ac  ft.).  This  dam  is  classified  as  intermediate  size.  The 
principal  spillway  consists  of  a  reinforced  concrete  riser,  a  gated 
reservoir  drain,  a  54"  0  conduit  with  anti-seep  collars  and  an  energy 
dissipating  structure  at  the  outlet  with  a  rip-rapped  channel.  The  dam  is 
equipped  with  an  emergency  spillway  located  adjacent  to  the  right 
abutment.  The  plans  show  that  the  emergency  spillway  channel  bottom  width  . 
is  250  feet  which  has  a  crest  elevation  of  637.6  feet  with  channel  side 
slopes  of  3:1. 

5.3  Experience  Data  -  There  are  no  records  of  past  floods  or  anv  overtopping 

of  the  dam! - 

5.4  Test  Flood  Analysis  -  Based  upon  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharge",  dated  March  1978,  the  watershed 
classification  (rolling),  and  our  hydraulic  computations,  the  test  flood 
for  this  high  hazard,  intermediate  size  dam  is  estimated  tj  be  equivalent 
to  the  PMF  of  19,800  cfs.  The  flood  routing  starting  elevation  was 
selected  to  be  the  reservoir  pool  elevation  629.5,  and  the  inflow 
hydrograph  peak  was  reduced  by  the  volume  between  emergency  spillway  crest 
and  principal  spillway  intake  elevations.  For  this  particular  portion  of 
Maine,  the  PMF  runoff  is  assumed  to  be  13".  The  routed  test  flood  outflow 
was  determined  in  accordance  with  Corps  of  Engineers  "Guidance  for 
Estimating  Effect  of  Surcharge  Storage  on  Maximum  Probable  Discharges", 
and  the  hydraulic  characteristics  of  the  dam.  Spillway  discharge  was 
computed  as  open  channel  flow.  The  routed  test  flood  outflow  was  determined 
to  be  15,800  cfs,  and  the  corresponding  water  surface  El.  641.6  ft.  The  top 
of  the  dam  El.  is  645.0  ft  and  thus  the  dam  would  not  be  overtopped.  The 
emergency  spillway  capacity  in  more  tham  100  percent  of  PMF.  As  a  check,  a 
second  test  flood  routing  was  performed  assuming  weir  control  in  the  emergency 
spillway  and  the  dam  was  not  overtopped  under  these  conditions. 

5.5  Dam  Failure  Analysis  -  The  volume  in  the  reservoir  corresponding  to  the 
water  surface  elevation  641.6  is  5800  acre-feet  which  is  considered  at  the 
time  of  dam  of  failure.  The  impact  of  failure  was  assessed  using  the 
"Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs" 
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prepared  by  the  Corps  of  Engineers.  The  breach  discharge  was  estimated 
with  the  maximum  water  surface  elevation  during  a  PMF  event.  The  breach 
width  was  selected  to  be  35  percent  of  the  length  of  the  dam  at  mid¬ 
height.  The  downstream  discharge  is  a  sum  of  the  breach  discharge  and  the 
discharge  from  the  principal  and  emergency  spillways.  The  total  peak 
discharge  was  estimated  to  be  655,600  cfs.  The  result  of  the  calculations 
included  in  Appendix  D. 

In  view  of  these  results  it  can  be  concluded  that  during  prefailure 
conditions  no  homes  will  be  damaged  near  the  Noyes  Mill  Road  Bridge  (Reach 
6,  depth  12.9  ft)  and  two  homes  will  be  damaged  near  the  Van  Buren  Road 
Bridge  (Reach  14,  depth  13.5  ft).  In  the  event  of  a  dam  failure  at  least 
four  homes  will  be  impacted  near  the  Noyes  Mill  Road  Bridge  and  six  homes 
will  be  impacted  near  the  Van  Buren  Road  Bridge  by  an  initial  wave  of  SO¬ 
BS  feet.  This  wave  would  flood  these  homes  by  approximately  15-25  feet. 
Thus  this  dam  represents  a  high  hazard  structure  since  it  can  be  assumed 
that  more  than  a  few  lives  would  be  lost  in  the  event  of  a  dam  failure. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  Visual  Observation 

The  visual  inspection  of  November  8,  1979  revealed  no  dips,  sags, 
depressions  or  other  evidence  of  instability. 

6.2  Design  and  Construction  Data 

Original  design  calculations  and  construction  records  were  not  available 
for  review  in  preparing  this  report.  The  construction  drawings  for  the 
dam  were  reviewed.  The  construction  specification  f  Durepo  Brook  Dam 
was  reviewed. 

6.3  Post  Construction  Changes 

No  evidence  of  modification  to  the  dam  since  construction  was  observed. 

6.4  Seismic  Stability 

The  dam  is  located  in  Seismic  Zoae  No.  2  and,  in  accordance  with 
recommended  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition  -  The  visual  inspection  indicates  that  Durepo  Brook  Dam  is 
in  good  condition. 

b.  Adequacy  of  Information  -  The  lack  of  in-depth  engineering  data  did 
not  allow  for  a  definitive  review.  Therefore,  the  adequacy  of  this 
dam  could  not  be  assessed  from  the  standpoint  of  reviewing  design  and 
construction  data  but  is  based  primarily  on  visual  inspection,  past 
performance  history  and  sound  engineering  judgment. 

c.  Urgency  -  The  remedial  measures  presented  below  should  be  implemented 
by  the  owner  within  two  years  of  receipt  of  this  Phase  I  Inspection 
Report. 

7 . 2  Recommendations  -  None 

7.3  Remedial  Measures  The  owner  should: 

a.  Develop  a  downstream  warning  plan  to  be  implemented  in  the  event  of 
an  emergency  at  the  dam. 

b.  Establish  a  system  to  monitor  the  project  during  periods  of  intense 
ra infall . 

c.  Implement  a  monthly  visual  inspection  program  of  the  dam  and 
appurtenances .  Observations  should  be  noted  in  a  maintenance  log. 

d.  Conduct  a  technical  inspection  of  the  project  every  two  years. 

e.  Establish  regular  maintenance  procedures  at  the  project  and  continue 
to  !«eep  the  embankment  free  of  brush  and  trees. 

f.  Obtain  and  maintain  a  set  of  as-built  drawings  and  exploratory 
program  reports. 

g.  Assure  operability  of  the  four  valves  controlling  the  regulating 
outlets  on  the  spillway  riser;  especially  the  low  level  drain. 

h.  Prevent  the  rutting  on  the  crest  from  becoming  more  severe. 
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7.4  Alternatives 


There  are  no  practical  alternatives  to  the  recommendations  of  Sections  7.2 
and  7.3. 
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APPENDIX  A 


FIELD  INSPECTION  CHECK  LIST 


INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Durepo  Brook  Dam 


PARTY : 

1.  Lewis  B.  Seward  -  Hydrologist  5 

2.  Jan  N.  Jonas  -  Civil  Engineer  7 

3.  Peerless  J.  Snow  -  Limestone  Town  g 

• - Barrage'* - 

4.  J.E.  Giles,  Jr.  -  Project  Manager  9 

5.  August  12,  1981 
PROJECT  FEATURE 


DATE  Nov.  8,  1979 


TIME 


14:00 


WEATHER  Fair-cold 


U.S.  ELEV. 


U.S. 


DN.S 


INSPECTED  BY 


REMARKS 


1.  All  of  the  project  features  were  inspected  by  each  party  member 


INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook  Dam 

DATE  Nov*  8*  1979 

PROJECT  FEATURE  Earthfill  Dam 

-Flood  NAME  Lewis  B‘  Seward 

DISCIPLINE  Hydro 

Control 

NAME  Jan  N.  Jonas 

AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

645 

Current  Pool  Elevation 

not  known  -  see  pictures 

Maximum  Impoundment  to  Date 

3,465  dc.  ft. 

Surface  Cracks 

none 

Pavement  Condition 

unpaved  roadway 

Movement  or  Settlement  of  Crest 

not  visible 

Lateral  Movement 

not  visible 

Vertical  Alignment 

not  visible 

Horizontal  Alignment 

not  visible 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

no  signs  of  deterioration;  at 
concrete  intake  &  outlet  riprap 
none 

Trespassing  on  Slopes 

none 

Vegetation  on  Slopes 

thick  grass,  never  mowed 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

none 

Rock  Slope  Protection  -  Riprap 
Failures 

riprap  at  the  upstream  slope  at 
waterline 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

none 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 

some  wet  spot  with  stagnant  water 

at  the  downstream  slope  50  yds 

from  outlet 
none 

Foundation  Drainage  Features 

none  visible 

Toe  Drains 

none  visible 

Instrumentation  System 

piezometers  at  d/s  outlet 
structure 

INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook.  Dam 


DATE 


1979 


PROJECT  FEATURE  Earthfill  dam  flood 

- eonrr 

DISCIPLINE  Hydro _ 


AREA  EVALUATED 


3UTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


NAME  Lewis  B.  Seward 
NAME  Jan  N*  Jonas 

CONDITIONS 


i.  Approach  Channel  not  applicable 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure  not  applicable 

Condition  of  Concrete 
Stop  Logs  and  Slots 


INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook  Dam _ 

PROJECT  FEATURE  Earthfill  dam 
DISCIPLINE  Hydro 


-  flood 
control 


DATE  Nov.  8,  1979 
NAME  Lewis  B.  Seward 
NAME  Jan  N.  Jonas 


AREA  EVALUATED 

CONDITIONS 

LET  WORKS  -  CONTROL  TOWER 

Concrete  and  Structural 

General  Condition 

very  good 

Condition  of  Joints 

construction  tight 

Spalling 

none 

Visible  Reinforcing 

none 

Rusting  or  Staining  of  Concrete 

none 

Any  Seepage  or  Efflorescene 

none 

Joint  Alignment 

good 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

not  known 

Cracks 

none  visible 

Rusting  or  Corrosion  of  Steel 

Mechanical  and  Electrical 

none 

Air  Vents 

none 

Float  Wells 

none 

Crane  Hoist 

none 

Elevator 

none 

Hydraulic  System 

none 

Service  Gates 

in  operation  condition 

Emergency  Gates 

not  known 

Lightning  Protection  System 

none 

Emergency  Power  System 

none 

Wiring  and  Lighting  System  in 

Gate  Chamber 

none 

INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook  Dam 


DATE  Nov. 8,  1979 


PROJECT  FEATURE  Earth fill  dam  flood 

- csrrrr 

DISCIPLINE  Hydro 


NAME  Lewis  B.  Seward 
NAME  dan  N.  Jonas 


AREA  EVALUATED  CONDITIONS 

TLET  WORKS  -  TRANSITION  AND  CON-  not  aoolicable 

IT 


neral  Condition  of  Concrete 
ist  or  Staining  on  Concrete 
•ailing 

•osion  or  Cavitation 
•acking 

.ignment  of  Monoliths 
.ignnent  of  Joints 
umbering  of  Monoliths 


INSPECTION  CHECKLIST 


IOJECT  Durepo  Brook  Dam _ 

tOJECT  FEATURE  Earth£ilJ-  Dam  ~ 

:scipline  Hydro 


flood 

control 


DATE  Mov-  3>  1979 
NAME  bewis  B.  Seward 
NAME  ^ an  N*  donas 


AREA  EVALUATED 


CONDITIONS 


ET  WORKS  -  OUTLET  STRUCTURE 
OUTLET  CHANNEL 


iral  Condition  of  Concrete 

;  or  Staining 

.ling 

lion  or  Cavitation 
.ble  Reinforcing 
Seepage  or  Ef f lorescence 
iition  at  Joints 
.n  Holes 
inel 

-oose  Rock  or  Trees  Overhanging 
Ihannel 

Condition  of  Discharge  Channel 


very  good 

none 

none 

none 

none 

none  visible 
tight 

Foundation  drain  outlets  at  wing 
walls  -  no  -outflow 

none 

grassed  embankments  w/riprap 


INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook.  Dam _ 

PROJECT  FEATURE  Sarthfill  dam 
DISCIPLINE  Hydro 


Flood 

control 


DATE  Nov.  3,  1979 
NAME  Lewis  B.  Seward 
NAME  Jan  N.  Jonas 


AREA  EVALUATED 

CONDITIONS 

TLET  WORKS  -  SPILLWAY  WEIR, 

PROACH  AND  DISCHARGE. CHANNELS 

Approach  Channel 

General  Condition 

good  -  grassed  excavated  slopes 

Loose  Rock  Overhanging  Channel 

none 

Trees  Overhanging  Channel 

none 

Floor  of  Approach  Channel 

weathered  rock  partially  grassed 

Weir  and  Training  Walls 

not  applicable 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Drain  Holes 

Discharge  Channel 

nothing  downstream 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 

RFPROnUCFD  AT  GOVFRNMFNT  FXPFNSE 


RFPRODIJCFD  AT  GOVFRNME  FXPFMSE 


TOt  Of  ['AM 


FOUNDATION  DRAIN 


IOIIMATE 
‘PlD  GROUND  I  PRINCIPAL 
AC-1  I  SPILLWAY 


. .  ...j 

1 

i 

EXIST.  GROUNt 
I  SURFACE 

1 

u 

(DAM  5TA. 


TO  36440) 


^STA  32.4?  0AM  t. 


I  ,  YOUNOAriON 

'  /  0®»'N(ZONE.  j 

i  {  rv= 

'  c 

:pf  pi  pf-f*//  / 


RIP  RAP- 

m  ft  PRINCIPAL  SPILLWAY  _ 


IMPACT  STILLING 
NiASIN 
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LIMESTONE  STREAM  WATERSHED  PROJECT 
MULTI-PURPOSE  STRUCTURE  NO  I 
_ DUREPO  BROOK.  LIMESTONE.  MAINE 


FOUNDATION  DRAIN  2  OF  2 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


DRAIN  DITCH- 


RFPROnUCFD  AT  GOVERN  ~.\’T  FXPFNSF 


SUMMARY  OF  QUANTITIES 

^£5  .l.J  VOS  OF  OOAIN  FILL. (ZONE  S) 
i'.*l S  'F  lO'DiA  PERFOBATfD  PIPE 
.  _L  _  ELBOW 
’5°  t  L.  Bow 

£  -MlTA.  END  CAPS 


DRAIN  BiANKET 
(ZONf  i) 


OjSfiQSAk 

AREA 


CONSTRUCTION  DETAIL! 
SEE  SHEET  NO.  13 


BOTTOM  OT 
FOUNt  ATIOSl 
DRAIN  - — 


-  APPRO*IMAT£. ' 
>  STRIPPED  Gf** 
SURFACE  p 


FOUNDATION  DRA'N 
(Z ONE  S) 


■<  -  - 

i_L _ a _ L_i? 


io  cmp  pf«r 

P'tT  ,  WHERE 
REQUIRED. 


J/fl  OIA  BOLTS  I  .  „ 

.  *H£X  NUTS  &  —  (—  y*z 

l  WASHERS  -  I  r  L-  -NO  I 


DRILL  '/2 
DIA  HOLES 


METAL  END  CAP- 


10  CMP  PERF  L-90'- 


OUTLET  INV  lEL  bt  . 


TYPICAL  SECTION 
FOUNDATION  DRAIN 


SMALL  ANIMAL  GUARD  DETAIL 


.SMALL  ANIMAL  GUARD 
I  /DRAIN  DITCH 


aVI^TT  ]  V  10"  CMP  PERF  L-37'  \ 

^  C2  wtomwo)  _  <K\ 

_  _ _ _  _ 

”X'-  -o" 

TYPICAL  SECTION  ALONG  OUTLET  DRAIN 


( 

,c-Ov 


section  y-y 

>CAUL~  Vw*-  ■  ll-al  ~~ 


10*  PERF  PIPf 


RFPRODUCFO  AT  GOVERNMENT  EXPENSE 


CONSTRUCTION  DETAILS : 


•so 


•40 


DO 


1  NOT  MF  I  T  |  N  (.  T  H  I  HI  QliiHI  Ml  NT'.  »  0  »  /  ONI  2 

>>'>1  Ml  IUHQ  Trtf  Nf  OoiMf  Mf  NTS  F  Oh  /ONt  I  MAY  INCONPOfAUD 
iN  ThF  Vi‘-STH|AM  SHtU  ,  MOWl  VtH  Tut  DOWNMRIAM  SMC  l  l  MUST  BC 
>  HMSTNlfCTI  I)  l>»  MAtfNIAlS  M|(T|No  /ONC  2  Rf  QUIRE  Mf  N  TV 
’  All  PORTION^  or  THt  STHlPPtO  FOUNDATION  SURFACE  ON  WHICH 
2  ONf  I  i  R  ZONE  2  MATERIALS  ARE  TO  BE  PLACE  SHALL  BE 
SCARIFIED  TO  A  OfPTH  Of  G  INCHES  AND  COMPACTED, PRIOR  TO 

placement  of  the  embankment  materials 

3  All  PORTIONS  OF  THE  STRIPPED  FOUNDATION  SURFACE  ON  WHICH 
2  ONE  3  MATERIALS  ARE  TO  BE  1*1  ACE  SHALL  BC  PREPARED  IN 
ACCORDANCE  WlTn  CONSTRUCTION  SPECIFICATION  M 

4  ALL  BEDROCK  SURFACES  EXPOSED  BY  THE  CUT  OFF  THt  NCH  f XCAVA- 
T|  ON  SHALL  BE  THOROUGHLY  CLEANED  AND  INSPECTED  BY  I  HE 
ENGJNfER  PRIOR  TO  THE  PIACFMENT  OF  THE  CUTOFF  TRENCH  BACK¬ 
FILL 


0  N 

REMARKS 

IPACT 1  ON 

IMUM  DENSITY 

IF  MAXIMUM  DENSITY 
M  D  6*0  ,  METHOD  D 

MATERIAL  MCE  TIN®  THE  REOUlRENENTS  FOR 
ZONE  1  MAT  BE  ENCOUMTCREO  IN  THE  CUT¬ 
OFF  TRENCH  EXCAVATION  ANO  IN  PCRTK  NS 
OF  BORROW  AREA  N*  2 

>F  MAXIMUM  DENSITY 

M  D  A  9  B ,  METHOD 

MATERIAL  ME  £  T  IN®  THE  REQUIREMENTS  FOR 
ZONE  2  MAY  BE  ENCOUNTERED  IN  THE 
EMERGENCY  SPILLWAY  EXCAVATION  ANO  IN 
PORTIONS  OF  BORROW  AREA  N*.  1 

INSTRUCTION 

Fixation  MR 

**r 

LIMIT EO  QUAHTITttS  OF  MATERIAL  MEETING 

THE  REQUIREMENTS  FOR  ZONE  3  WERE  EN¬ 
COUNTERED  INFEST  PITS  P-15  ft  3.  5  TO  9.3* 
AND  P-24  ®.2  TO  7‘.  AN  OFF-SITE  BORROW 
SOURCE  MAT  BE  REOUIRED 

ionstruction 
IPlCATlOH  VI) 

«/ 

MATERIAL  MEETING  THE  REQUIREMENTS  FOR 
ZONE  4  MAY  BC  OBTAINEO  BY  QUARRYING  AT 
THE  BITE, HOWEVER  AN  OFF  $|T£  SOURCE 

MAY  BE  USE  0 
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APPROX  I M  AT £  _ 
STRIPPED.  GROUND 
SURFACE 
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EMBANKMENT  SECTION  AT  1  STA.  35 -POO 
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ZONE 


DESCRIPTION 


MATE  RIAL 


GRADATION 


CON  STRUCTION 


PLASTICITY!  MAXIMUM  I  MOISTUREj  compaction 


REPRODUCED  AT  GOVERNMENT  EXPENSE 
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RIPRAP  DETAIL 
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NOTE 

FOR  MATERIAL  REQUIREMENTS  AND  CONSTRUCTION 
DETAILS  SEE  SHEET  NO  12 
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ENGINEERING  DATA 


Note:  1.  All  design  records  are  in  storage  at  the: 


3. 


National  Archives  and  Records  Service 
GSA  Federal  Archives  and  Records  Center 
380  Trapelo  Road,  Waltham,  Massachusetts 
617-223-2657 


02154 


2. 


No  past  inspection  reports  were  available  for 
review. 


The  following  drawings  are  construction  prints 
from  the  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service,  Project  No.  ME-502-P. 
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INSPECTION  CHECKLIST 


PROJECT  Durepo  Brook  Dam 


PROJECT  FEATURE  Earthfill  dam  flood 

control 


DISCIPLINE  Hydro 


AREA  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE 


None 


DATE  Nov.  8,  19  79 
NAME  Lewis  B.  Seward 
NAME  Jan  N*  Jonas 


CONDITIONS 


a.  Super  Structure 
Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


RfPRonurpn  at  government  expend 


CONSTRUCTION  DATA 

PIPE  REQUIREMENTS 

INT 

DISTANCE 

INVERT  EL 
54'  PIPE 

JOINT 

DISTANCE 

INVERT  EL 
S4"PIPE 

INSTALLATION 

SPECIFICATIONS 

END  Cc  PIPE  • 

including 

CHAMBER 

•  ♦ 

END  Of  PIPE  • 

CAMBER 

RESERVOIR 
DRAIN  PIPE 

MATERIAL  SPECIFICATION  M  J/V 

30"  ID.  ,  1 6  GAGE ,  SHAPE  1 ,  CLASS  I .  TYPE  “A  “  NON- PERFORATED 

-  0 

o' 

S85  00 

J  -12 

>92' 

589.58 

PRlNC'PAL 

SPILLWAY 

MATERIAL  SPECIFICATION 

54  "l.D  ,  PPE STRESSED  STEEL  CYLINDER  TYPE  ,  CONCRETE 

-  1 

■t 

585  4  7 

J  -  13 

206' 

589  81 

c 

585  9  1 

>  14 

224’ 

590  00 

CONDUIT 

PRESSURE  PIPE: 

A.  EMBANKMENT  LOAD  ON  PIPE  =  76  300  LB./FT. 
(BASED  ON  66"0.D.). 

4ft' 

ft  4 

ft'/ 

SAfe  *n 

ANT-5FFP 

5 

567.  19 

CCH  LAP 

B.  MIN.  3-EDGE  BEAniNG  STRENGTH  AT  FIRST 
0.001  INCH.  CRACK.  19200  LB/FT  (AWWAC-301) 
(BASED  ON  TYPE.  A-2  CONCRETE  CRADLE). 

C  MIN  EFFECTIVE  JOINT  LENGTH.  1.60"  (SEE 
DETAIL  SHEET  N0.l£_). 
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58'  f9 

5ft'  9ft 
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c  -a 

122' 

146 

588.24 

5 ft 8. 77 

_ <28' 

1 44 

__c  -  ni 

C  -  3 

1  70' 

5  89 . 24 

9 

588  71 

94 

589  6? 

municipal 

WATER 

SUPPLY 

_!**.£  74.  _ 

MATERIAL  SPECIFICATION  500 
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r<  •'  i  r. w  , 
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C.  COMPACTION  MOISTURE  content  shall 
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PLAN  OF  PRINCIPAL  SPILLWAY 


-TOE  OF  DAM 


50  Settled  f  ill 


MIN  LIMITS  OF  ZONE  I  BACKFILL  ,  TYPICAL  FROM 
COLLAR  r  TO  COLLAR  ID  .  SEE  MOTE  _3_  FOR 
SPECIAL  REQUIREMENTS 


:on C  2 

;  SHELL') 


FOUNDATION 

DRAINS 


^  E XCAVATIC’t i  LIMITS  ^  _ 

AT  ANTI-STEP  .  OLLARS^ 
TYPICAL  AT  ALL  COLLARS 


xrzziztT^. 

m  >4*  , 


-  STRlPPE  0 
GROUND  SURFACE 


“  EXCAVATION  LIMITS, 
T  <Plf  AL  ALONG 
PRINCIPAL  SPILLWAY 


-IMPACT  STILLING 
BASIN,  SEE  SHEET 
NO.  ?0_ 


SECTION  "A'-A" 

Ktr  TT,  SCALt 


-Exist  I  ground  I 
surface  (APPROX.) 


•M  OF  PRINCIPAL 
*”  UCM"tth  t  i  BACKFILL 


SEE  SHEET  NO  l» 


\  18'  THICK  TOUIPMENT 

■P  '  PLACED  RIP  RAP - 

\  C 

'  noiiM  l  mrrn 


DRAIN  DITCH 
.  25' 


r  i 


SECTION 


-LAYER  OF  SANDBAGS 
AROUND  PIPE 


ELEVATION 


DETAIL 

(ACJkST  BOCK  RiPFVAP  DIMENSIONS  AS .  BEflUlBED) 
Htn  TO  »CAH 


-APPROXIMATE  GRADE  LINE  OF  PRINCIPAL  SPILLWAY 
OUTLET  CHANNEL ,  SEE  NOTE  X 

-APPROXIMATE  SURFACE  OF  FILLED  DISPOSAL  AREA, 
ELEV  590 
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INSTALLATION 

RESERVOIR 
DRAIN  PIPE 

PRINCIPAL 
SPILLWAY 
CONDU  i  T 


MUNICIPAL 

wate  R 

SUPpLY 

jNUtl5 _ 


PIPE  REQUIREMENTS 


SPECIFICATIONS 

MATERIAL  SPECIFICATION  r/v  „ 

JO"(jD.  ,16  GACF,  SHAPE  I,  CLASS  I.  TYPE  A  NON- PERFORATED 

MATERIAL  SPECIFICATION  4**/ 

54" I  D  ,  PRE STRESSED  STEEL  CYLINDER  TYPE  ,  CONCRETE 
PRESSURE  PIPE: 

A.  EMBANKMENT  LOAD  ON  PIPE  8  76  300  LB/FT. 
(BASED  ON  66"OD). 

B.  MIN.  3-EDGE  BEARING  STRENGTH  AT  FIRST 
0.001  INCH.  CRACK-  10  200  LB/FT,  (AW WA  C~ 301 ) 
(BASED  ON  TYPE  A- 2  CONCRETE  CRADUE). 

C  MIN.  EFFECTIVE  JOINT  LENGT H  •  | . 60"  (SEE 

_  0£TAIL  SHEET  NO.  19)- _ _ 

MATERIAL  SPECIFICATION  500 

8'  AND  10"  I  D  ,  A  S  A  THICKNESS  CLASS  2  ,  MECHANICAL 
JOINTS 


+  A0CVE  D*SrANCES  ARE  BASED  ON  NOMINAL  16'  LENGTHS  OF 
PIPE  *ND  DO  NOT  rNCLJDL  CREEP 

MAA  CAMBER  •  O.SC'iJ 


RFPROntlCFD  AT  GOVERNMENT  EXPENSE 
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14  PI  ASTI  '  T  v  INDEX  SHAi  i  10  OR  GREATER 

0  COMPACTION  MOISTURE  CONTENT  SHALL 
Bl  BETWEEN  OMC  AND  OMC+3% 


LAYER  OF  SANDBAGS 
AROUND  PIPE 


SECTION 

TYPICAI _ WATLR- 


ELEVATION 


SUPPLY  INLET  RIPRAP 


p&tail 

(ADJUST  ROCK  RIPRAP  CHMENSI0H5  AS  REflUlfiEC). 

MOT  to  %CALt 
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limestone  stream  watershed  prcjeci 

MULTI-PURPOSE  STRUCTURE  NO  I 
DUREPO  BROOK.  LIMESTONE 'MAINE 


plan  /  profile 

PR  INC  I  pal  SPILLWAY 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


5  t  WALKER 
o.,*r  R  *  GO  OK 


- 

7^6. 
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REPRODUCED  AT  GOVERNMENT  EXPENSE 


REPRODUCED  AT  GOVERNMENT  EXPENSE 


t 

CUTOFF 

TRENCH 


1 _ 

VAf 

;i£S  m 

1 

i . 

►  \ 

i  > 

12'  T 

)  IS' 

4.  GROUT  HOLES 


TYPICAL  GROUT  CURTAIN  SE 


t  GROUT  CURTAIN-"^ 

LEGEND 

0  PRIMARY  HOLE  -  APPROXIMATELY  20'  INTO  ROCK 

•  SECONDARY  HOLE -APPROXIMATELY  IS' INTO  ROCK. 

•  TERTIARY  HOLE  -  AS  REQUIRED. 

ANTICIPATED  GROUT  HOLE  DRILLING  PATTERN 


CONSTRUCTION  DETAILS 

i  ALL  DRILLING  AND  GROUTING  SHALL  BE  CONDUCTED 
FROM  THE  BOTTOM  OF  THE  CUTOFF  TRENCH. 

2.  DRILLING  IN  ROCK  MAY  B£  ACCOMPLISHED  WITH 
EITHER  ROTARY  OR  PERCUSSION  TYPE  DRILLING 
EQUIPMENT. 

3.  THE  INDlCArto  GROUT  LIMITS  AND  REQUIREO  NUM¬ 
BER  OF  GROUT  HOlES  ARE  APPROXIMATE  AND  WILL 

BE  ADJUSTED  IN  ACCORDANCE  WITH  THE  CONDITIONS 
ENCOUNTERED. 

4.  GENERALLY,  WITHIN  ANY  ONE  SECTION  ,  ALL  PRIMARY 
HOLES  SHALL  BE  DRILLED ,  WASHED .  PRESSURE  TESTED, 
AND  GROUTED  PRIOR  TO  THE  DRILLING  OF  SECONDARY 
HOLES.  THIS  PROCEDURE  ALSO  APPLES  TO  SUBSEQUENT 
HOLES  (TERTIARY,  ETC.). 

5  GENERALLY,  ALL  HOLES  WILL  BE  DRILLED  TO  THE 
FULL  REQUIRED  DEPTH  ,  WASHED,  PRESSURE  TESTED  AT 
S'  INTERVALS  ,  AND  PACKER  GROUTED  AT  5'  INTERVALS 
STARTING  FROM  THE  BOTTOM  OF  THE  HOLE. 

6.  MAXIMUM  GROUTING  PRESSURE  SHALL  NOT  EXCEED 
SOP.S.I.  AT  THE  COLLAR  OF  THE  GROUT  HOLE. 

7.  CEMENT  SHALL  BE  TYPE  II . 

8.  THE  SELECTION  OF  NIPPLE  SETTING  TYPE  1,11  OR 
IH  WILL  BE  DESIGNATED  IN  ACCORDANCE  WITH  ROCK 
CONDITIONS  EXPOSED  AT  THE  BOTTOM  OF  THE  CUTOFF 
TRENCH.  CAPPING  CONCRETE  SHALL  CONTAIN  TYPE 

II  CEMENT 

9.  SEE  FINAL  GEOLOGY  AND  SOIL  REPORT .  VOLUME  EL 
BY:  GOLDBERG -ZOINO  A  ASSOCIATES  FOR  LOGS  OF 
BORING  hND  RESULTS  OF  FIELD  PERMEABILITY  TESTS. 
(COPIES  OF  THE  FINAL  GEOLOGY  AND  SOILS  REPORT. 
VOLUME  tl  ARE  AVAILABLE  FOR  REVIEW  AT  THE 
AROOSTOOK  AGRICULTURAL  CENTER  BUILDMG,  NORTH 
MAIN  STREET,  PRESQUE  INLE .  MAINE) 
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TYPICAL  NIPPLE  SETTING  FOR  GROUT  HOLES  DRILLED 
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^  GROUT  HOSE  CIRCUS  V/g  ID 
-RETURN  VALVE 


DIAPHRAGM, 


-  BACK  PRESSURE  VALVE 


/BLOW-OFF  VALVE  (TO 
CHECK  GROUT  CIRCULATION 
TO  HOLE). 
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-HOLE  SHUT-OFF  VALVE 
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GROUTING  DETAILS 


U.  &  DEPARTMENT  OF  AGRICULTURE 
800.  CONSERVATION  SERVICE 


-  -  S  F  WAI  KFR .  7- **J 

•— .  7rjmL . Z 


4?  ME-502-P 


APPENDIX  C 


PHOTOGRAPHS 


NOTE:  Photo  No.  6  not 
thown  on  map. 


MAIN 


Photo  1 


Downstream  Slope 
from  left  Abutment 


Photo  2 

Upstream  Slope  from 
ileft  Abutment 


■  Photo  3 

Principal  Spillway 


Photo  4 
Impact  Basin 


Photo  5 

Downstream  Channel 


Photo  6 
Noyes  Mill  Road 


Box  Culvert 


Photo  7 

Emergency  Spillway 
&  Right  Abutment 


Photo  8 

Emergency  Spillway 
Upstream  Approach 
Channel  looking 
Upstream 


Photo  9 

Toe  Drain  outfall 
&  Downstream  Channel 
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APPENDIX  D 


HYDROLOGIC 


HYDRAULIC  COMPUTATIONS 
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ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


*  '  -  ,  *  .  i 

-4 


TEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

iTEP  2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi”. 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Qpz  =  Qpi  x  (1  —  .119 R 1  ) 

19 

►  TEP  3:  a.  Determine  Surcharge  Height  and 
”STO  R  2”  To  Pass  "Qpz" 

b.  Average  ”STORi”  and  "STORz”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  ”Qp3”.  J 
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SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3:  a.  Determine  Surcharge  Height  and 

"STOR2”  To  Pass  ,,Qp2,, 

b.  Avg  “STORi”  and  ,,STOR2,,  and 
Compute  ,(Qp3". 

c.  If  Surcharge  Height  for  Qp3  and 
“STORavg”  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 

“STOR3”  To  Pass  “Qp3“ 

b.  Avg.  ’’Old  STOR.avg”  and  “STOR3 
and  Compute  “Qp4“ 

c.  Surcharge  Height  for  Qp4  and 
“New  STORAvg”  should  Agree 


"RULE  OF  THUMB"  GUiOANCS  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (Si  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp]). 

CP,  *  %7  WbV9"  Y0  \ 

W8*  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  4jT  OF  C'.M 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 


STEP  3: 
STEP  4: 


STEP  5: 


=  TOTAL  HEIGHT  ’ROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

USING  USGS  TOPO  OR  OTHER  OATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  0pl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

S.  DETERMINE  TRIAL  Qp2- 

Qp2lTR!AL)  =  Qp,  U  ) 

C.  COMPUTE  V2  USING  0p,  (TOIAi.) . 

0.  AVERAGE  V1  AND  V2  AND  COMPUTE  (]p2. 

Qp2*  Op,  II-  ) 

FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 
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'7'p2  =  283730 

•C  C  t  s ) 

From  Formula  < 

I  > , 

: '  --. 

0=Qp2+Qt 

■ 

Q  *  220244  sic 

is) 

T  '  1*  '  '  . 

h  =  34  t ft> 

' .  *’r*  --  -  'r '_l *•'. 

From  Formula  < 

1 1)  > 

■  -i- 

4  =*  27565  '"ft 

cas i dual  Area.. 

.  .*L  •  • 

42  =  4  -  fll 

■  r 

,»  V  •  -  -*  K  ~ 

42  =  23626  <  1 1  >  • 

*-  ‘  Vi*, 

f  "Y/J,  • ' 

N*;I'  i\ 

l 

’  * 

V2  =  42  *  L 

"J"  ”  .  " 

'  -r-*. 

i'2  =-  49615248 

<cuk*-ft> 

r>v?s;* 

.  .,‘YY 

Wave  =  <  V 1 

W2  )  v  o  ■ 

■  ■'  .  . 

Wave  =  553023 

16  '"cub— ft 

v  ',vV-*  ’ 

Qp2  =  QpI  *  < 

1  -  Wave  r 

v 

Qp 2  =  210488 

<  c  t  5  ) 

f  ’  ■  -  . 

From  Formula  < 

I .» , 

Q  =  Q  p  2  ■**  Q  ♦ 

i 

h2  =  34.7  C  f  r> 

i'.-U 


RESULTS 


1  Pre failure  Heieht  =  12.3 

(rr) 

2  .  '>  Post  tailur*  Haiar-*  *  34.7 


W? 


Breach  Discharge  =  210460 

>  j 

-  Peach  Lenar h  =  2100  •  *■♦-> 

-r, 


.  '".s'.  •  .  • 


'  «**  , 

*  .  •  k  • 

V  \*  < 

*  •*.  /, 
-  .  • 


MAIN 


0®;'  =  Qpi  t  (.  l  -  w  1 
‘?.p2  =  201  406  ids > 

Fro m  Formula  < I > > 


Q=i3p2  +  |Ti  t 


Q  ~  2 1 7  3  6  S  t.  c  t  s  j 


=  «  C  H  <  7  >  CALCULATIONS 


A  =  ',v  i- 1 1  ':* 


'"art  *  l  o o  discharge 
*  3  1  5  -  5  4.  v  z  t  5  > 

a  *  3.31  <  d  a  a  > 

-a  All 

■"  =  .  07 

=  300  (t» ) 


F  row  Fo  rmu  1  a  t  1 1 v- , 
A  =  154.16  (ft) 

•Residual  Araa> 

A  2  =  A  -  A I 
,A2  =  13195  (tt) 


crom  Formula  '■  I  ’>  .■ 
cra*ailura  haiaht., 
hi  -  12.1  <trr> 

crom  Formula  <II>  > 
13 1  -  2221  i S‘\  .  t t  .  ) 


O  =  Q  e 1  *  Qt 

From  Formula  <’!>.• 

” o  f  a  1  Aa  i  t  , 

A  -  32.5  r  T  ) 

c  r cm  F o  rmu l  a  <  1 1 >  > 
Total  Area.- 
A  »  15334  sa-t  r  > 

Fas l dual  Araa.. 

A  2  s  A  —  A1 

A2  -  13673  i sa- 1 1) 


f  as l d u a  1  w o 1 u  m a • 

’•»  1  =  L  :*  A 2 

1 1 1  *  1 O 2 3 3 7 6 3  (cub“t  t  1 


■U2  =  A  2  4  L 

M2  *  10556236  <’  cub- *  t  > 


Vawa  =  (  Ml  +■  '..*2 
'■■'aw?  =  10747522 


>  /  2 


cub-  t  r) 


Qp2  -  QpI  *  i  1  -  Mavs 
Q*2  =  201564  ids:> 


F  r o m  Fo  rmu l  a  i  I  > 

I 

0  =  Qp2  +  Qt 

i 

h2  -  32  t' ?  } 


&-25 


Results  = 

i - 


1  .  >  Frarailura  Haight  = 

t‘‘  ♦  *  ) 

3  P  o  s  t  f  a  i  1  u  r  a  H  a  i  a  r  t  = 

2  '■  P^aacA  Di scbaraa  =  J 


’  Kiaarrt  L  a  -a  r  s  -•  L  i  ti 


QpI  * 


1 


S  R  C  H  f  3  )  CALCULATIONS 


ij  r  flood  discharge 
=  15454  •,  c  f  s 

=  3.2  '■  dee  .  ) 

=  . 0077 

=  .  07 

=  1100  (*r  .< 


rom  formula  <I>- 

re  failure  heieht.^ 
t  -  12.1  < t ? > 

i'oik  Fo  rmu  l  a  <  1 1  >  , 
1  =  255 1  '  s  \  . 1 1 .  ' 


=  QpI  +  Qt 

rom  Formula  f I > r 
o  *a  1  Heiehr.. 

=  32  *.  t  r  > 

rom  Formula  (ID  ( 
oral  Brea.- 

=  13414  <s‘ 

exi dual  Brea. 

2  =  R  -  fll 
2  -  15752  v  s a - r  f  > 


esidual  Vo  1  ume  > 

1  *  l  1  n2 

1  3  17323153  o.ib“t  t  ) 


Qp2  =  137313  <c*s> 

c  r  on*  F  o  r  mu  la  <  I  >  .• 


Q=Qp2+Q t 


Q  = 

204272  ( c < s > 

i-  — 

3i  <  f  t  > 

F  r  o  tfi 

Formula  <  1 1  > 

Q  - 

17535  (ft) 

Fes i dual  Brea.. 

•B2  = 

fl  -  (41  . 

it 

01 

a 

14835  <fr> 

*  to  - 

i  - 

P2  *  L 

•  "*  .  i 

«J 9  as 
!  • 

1 637-3587  cub-  f  t 

) 

*p  V; 

iVav-e 

j 

«  <  VI.  +■  V2  >  -•  2 

V  ave 

=  16356382  C cub- 

f  r>... 

i 

7 

>,w:' 

■■  /-* 

Gp2  = 

3pI  t  (.  1  ~  Vave 

✓  y 

p.p  2  = 

t 

l 

133281  Ccfs> 

i 

prom 

Formula.  <  I  >  .. 

?.  =  Qp2  +■  Qr 
n2  —  31.3  <  4t\ 

RESULTS  = 


1>  Pro failure  Heiehr  =  12  1 

’  *  f  ) 


2  Post  failure  Heiehr  -  31.3 

7.  ,'  Breach  Discharge  =  13S'28i 

*:  c  f  s  "■ 

4  >  Peach  Leriefh  =  1100  •  m. 


A1AI3M 


Q®2  *  QpI  *  <  1  -  Vi  ./  V>  ?«&& 


Q*2  =  134032  <cfs> 

Prom  Formula  CI>.. 


4  C  H  <  3  >  CALCULATION': 


r  *  1  o o d  0 i scH  aree 
=  16454  (cts .'; 

3  2  <de?  > 

0043 
.  07 

308  < ♦ r > 


tn  Formul  a  (T>  - 
failure  hei  eh  ?  .. 

=  '13.5  tt>  .  • 
m  Formula  (II)  * 
=  3238  tt.) 


QpI  +  Qt 
m  Formula  I  >  .> 

al  rteiaht  .. 

34  ?  <  ■f  f  > 

m  Fo  rmu l  a  < 1 1 > > 
al  Area.- 

21343  fS4-fr> 

■  i dual  Area; 

*  14  -  Al 
=  13550  t 


:id'iai  Volu»e> 
=  L  *  R2 


=  55©Sllc  (cub-t  r  ;> 


o=Qp2+Q t 

Q  =  20053c  <c*s> 


h  -  34  (tt * 

From  Fo  rmu  I  a  <  1. 1  '• ; 
,4  =  2151:3-  <*t> 

: Re-si  dual'  Area; 

A 2  =  A  ■-  At 
R2  =  13213  <  f  t  > 


.  ■  ’vjwSV  -V  -  'c 

■  ■  • 
••  .'*J  .7; 


.y 


|V2  =•  A2  *  L 


■'  «s*  •••;  *  • 


■  * ,  s*fcrr>'  - » 

.  .  .VI*  >«{*%:  .1 

:;v> 

-  .  .  »  v  . 

■  r*  >r.es79-f:  - 


|V2  *  5465315  <cub-ff> 

* 7  1  .■**».  ***'(  _  ^ 

:ysv?  -  <  VI  4*  V2  >  >'  2^  . 

*  .v  v  *  •  *?* * 

Vave  »*  5515515  <cub-f O 

■  .  '  :%;K£y-:  ' 

QP4  =  QpI  *  >:  1  -  Wave  ✓  V  •  Xyj'j- •; 
Qp2  =  134113  <-ct  s  > 


;F  rom  Fo  rmu  la  (  I  >  .• 

I 

Iq  =  Qp2  4  Qt 

!  -•.... 

|h2  =■  34.6  V?) 


IK27 


RESULTS 


1  >  F re  failure  Height  =  13.5 

(  r  ;■ 

2  >  Poi f  t a i I u re  He i eh  t  •=  34.6 

(jr 

?  ■'  Breach  Discharge  =  134  113 


4  :*  Peach  L e ne  t h  =  700  <  *  t 


MAIN 


S>«tt  +2.  af_2 


q*2  =  ijfI  x  <:  1  -  l 

•% 

J  Qp  2  =  130160  ( c t  s ) 

» 

■  -c r  om  Formula  <  I  >  , 


ft  C  H  (  19  >  CALCULATIONS 


Q=0*2+Q t 

Q  =  196614  ( *r t  s > 


34  (.-ft > 


*  1 ood  d i scha  ra* 
16454  f.z  fs> 

3.2  '■  d  •?  •?  .  ) 

9  943 
97 

399  <  ft.) 


F  r  om  Formula  *'  1 1 )  .. 

.ft  »  21292  •:+»> 

! 

jRasidual  Brea.' 

|R2  »  ft  -  fil 
ift2  -  17993  <  t  r  > 


i  Formula  v  I  >  .• 
-allure  heieh-*', 

-  13.5  <?t-> 

i»  Formula  CII)  .* 
1  3293  < sa. .  t  t . ) 


iV2  =  ft2  *  L 

i 

I1-1 2  =  5379989  (cub-tt> 


Vave  =  <  Vi  +•  V 2  >  /  2  ' 

Vav?  =  5413895  <  cub-  +  t  > 


0  p  1  +  Q  r 

0  Formula  <  I  > 
al  Heieht, 

34 . 6  tt) 

ft  Formula  ( I I j > 
il  Area.. 

21521  <sa-f  t  > 

tdual  Area, 

:  \i£l2  <„-«> 


i  dual  Volume* 

=  L  t  A2 

-  543630 1  f.  c u b ~  1 1  > 


•0*2  =  Q*  1  t  <.  1  -  Vav?  /  V  ) 
if  *2  =  139194.  (cts)  . 


From  Formula  ■  I  >  .* 

i 

. 

0  =  0*2  +  0  f 


*4.4  ifr) 


RESULTS 


!!  .  >  Pr<?  failure  Ha  i  ah  t  =  13 

j-  *  *  > 

2  >  Post  failure  Heiaht  =  3J 


.0-2S 


7 - 4 


Bra acn  Discharae  =  1391 


4  ‘*  Reach  l  a  r>  a  t  h  =  799  <  r 


S  Q£, 


&££££* _ luted. 


l  LAA  *L*r 


,  Jsk  Hi.  / S 5  k  at 2_ 

8»  T.nTOs&  ._  Oat.^Z=^= 

CM. _  Mr. _ 


, ’7*p2  =  ypl  *  <  1  -  VI  .'■' 

|.  Qp2  =  172757  (cts) 

From  Formula  <  I )  > 
$sQp2+Qt 

i3  =  199211  Ccfs> 


J_ 


C  H  ■"  12  >  CALCULATIONS 


1  +  Q  * 


O’' mu  la  '•  I  >  .• 

-i  *  i  -a  (>  t  . 

4  ,  1  .  t  t  > 


'orroula  '  ll'"  ■ 

*  *■  a  3  , 

10899  <  s  \  -  f  *  > 


i  a  1  Hraj. 

•  -  Al 

1  7  I?  00  <•'  S  *  -  t  t  > 


ia.  Vo  i  urn i? .. 

.  t  92 

52300?  3  1  c  L4  c- 


i~  - 


3  4  t  r  i 


-  rom 

For  m  u  1  a  <  I  I  >  .. 

T  ,j  ,s 

discharge 

A  = 

20  <5  00  <  ft) 

1  ”•  *4  3  ^ 

iCTS  )  ‘  i 

■Pas i dual  Araa.. 

.  2  •■:  d 

>  1 

-3  0  4  3 

t 

A2  = 

a  -  fli 

07 

00  '■  T 

R2  = 

17301  <ft> 

a  v  I  > , 

92  *  L 

o  rmu  1 

i 

;V2  = 

5190505  <cub-tt> 

1  u  r  a 

haistit » 

' 

13 . 5 

>1  f  t  >  . 

[yava 

=  <  vt  +•  V2  >  y  2 

o  r  m  u  1 

a  i  r  .•  , 

1 

'V  a  w  a 

*  5235272  <cub-ft> 

3293 

C  SA  f  *.  ) 

:Q®2  =  vp!  *  <  1  -  Vava 


;Qp2  =  1727SS  <cfs) 


From  Formula  <  I  •' .. 


0  s  QpO  +  Qt 
h2  =  33  9  <tt> 


RESULTS 


1  :•  °  r a  +  a  1 1  u  r a  Ha  i  ah  t  = 

y:  f  r  J 


2  Post  failure  H  a  i  a  h  r  = 


H- 


D-30 


Sraach  Discharge  = 


Id 


L*n-?  th 


700 


2/2 
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tND 


NL 


4-  4.  4.  4  o  4-0  O'  Ol  CM 

iv  o'  ■:  _i  u  o  x  ii  <r  c  u  i-  x  U  t-  <t  &  u  a 


0p2  =  i?. pi  t  <  l  -  uiV  y> 

0p2  =  .  159250  (cfs) 

F  rofik-  Farmul  a  <  - — 

•Q*Qp2+Qt 

9  *  185714  <  c t  s  >  . 


»  E  ft  •;  H  <  13  >  CALCULATIONS 


I 

F  rom 

Formula  « 1 I  > , 

Tis-sr 

tlood  discharge-  i 

A  = 

20314  <ft> 

*  *  f  — 

1 5  5  4  <  c  1 5  ! 

f 

• 

- 

;Pesidual  Area* 

,*K  ^ 

3.2  '•  dee .  >  ' 

0043  i 

'92  a 

A  “  Al  ; 

fc“,  “ 

07 

1 

L  • 

♦**  i  ♦  >  j 

A2  a 

17015  (it) 

! 

1.1-5  — 

A  2.  4  L 

c  rom 

Formula  I >  , 

V2  * 

5184545  «.'cub-tr> 

°  r  e  t 

ai lure  heieh t * 

s 

1  ■* 

II 

13.5  U  t> 

Va^e 

a  C  VI  +•  KiZ  '}  /  2  ; 

c  r  o  rri 

Fo  rmula  C 1 1 >  *• 

v  awe 

=  5147955  (cub-tr) 

=  3298  <s-x  .  i  t „  > 


=  Q  p  1  +  Q  t 


oki  Formul  a  <  I  >  .. 

♦  a  1‘  He  i  eh  t , 

=  33.9  < *  t  > 

om  Formula  <II>, 
tal  Hirea,  - 

=  20583  <  . 

sxdual  Area- 
=  A  -  At 

a  17304  <  s —  4  f  > 


Residual  Volume, 
vi  =  L  *  A2 

VI  =  5191287  < cub- ♦ t  > 


T 


Qp2  *  QpI  *  <  1  -  Wave  V  > 
0.p2  =  169289  <cts) 

-F  rom  Formula  <■  I  >  , 

Q  a  Qp2  ♦  9t 
h2  =  33 . 7  <’  ♦  r  > 

RESULTS  * 


D-31 


!  . >  Pref  ai lure 

.<  f  t  > 


•?  .  't  Pn-r 


1 1  a  x  1  u  r  e 


He  l  ah-  r  a 

He  1  eh  T  » 


3.'*  Breach  Discharge  * 
c  t  s  > 

i  Peach  Lene»h  *  300 


1592: 

v  ♦  t  :r' 


•It  (fi  1  |  u  0  S  ll.  1'  G  llhf  ll  H 


"fc.  -  «pi  *  <■.  l  -  vi  /  V) 

0p2  =  155830  (cfs) 

crom  Formula  .<!>>  \/ 


v  < 1  Q=Qp2+Qt 


D  =  182344  <cfs> 


5  E  0  C  H  <  14  >  CALCULATION* 


rp?- 1  flood  discharge 
7!t  =  1 5454  (cis'j 

=  2.2  <des.) 

=  .  0043 

=  07 

=  3S0  <  f  t  > 


rom  Formula  CD* 
refa-ilure  heisht. 

1  =  13.5  <  f  t ) 

rom  Formula  (ID  i  . 

1  *  3238  (S4.fr.->  : 


-  Qo  i  +  Q  ♦  .  r; 

rom  For  mu  la  <  I  >  .• 
ota!  Heisht, 

*  33.7  <  f  t  > 

rom  F  o  »-mu  la  <.  1 1 '?  > 
otal  0rea> 

*  20315  (ss-fr) 

Fa-si  dual  0rea> 

q2  =  0  -  ftl 

02  =  17017  <sa-+t> 


Fas i dual  Volume- 
VI  *  L  *  02 

-  5105353  (cuft-tt) 


h  =  33  <ft> 

From  Formula  <II> 

0  *  20S37  (ft) 

i 

^Pesidual  0rea> 

02  =  0  -*  01 
(02  -  16738  C  f  t ) 


V2  *  02  *  L 

V2  =  5021513  < cub- ft 


7  *  - 


IVava  *'  <  VI  -►  V2 


.  *-  •;*.* *y 


r  >  2 . 

v  •  'v  .. 

<  cub— f  fi";;  ->f 


D-32 


'Java  =  5053444  <cub~f tf-F'U-  IP 

•  •**>  *.  \  •  ;*'"*■* 

Qp2  ='■  QpI  4'  i  1  -  'Java  v-  V  ) 

Qp2  =  165318  <c**> 


prom  Formula  t I) 
5  =  Qp2  +•  Qt 
h2  -  37.4  ( ft ) 


RESULTS  • 


jt  .  >  Prefailure  Heisht  *  13.5 

•i2  >  Post  failure  Heisht  *  33 .  * 


3  >  Breach  Discharge  =  1653 1- 

v  o  *  s  ;• 

A, >  Peach  Leneth  =  300  (ft)  * 


i.  o  4'  01  0  J 
u  h  a  a  a  a 


QpI  *  <  1 


VI  Vi 


i-  =  33.4'.:*? 


era  Formula  <ll>> 
ral  flrfj. 

»  20839 


•ritual  ftrea- 
*  0  -  R1 

=  15748  <s^-+t> 


Pas i dual  Volume* 

=  L  *  R2 

•.,*  i  »  5022209  cub~  t  f  5 


Qp2  » 

-j  Qp2  = '  162.541  <cis> 

PVom  Formula  <T>* 
Q-Qp2+0  t 

Q  =  179035  <cfa> 


c:  E  4 

C  H  < 

15  >  CALCULATIONS 

h  = 

33  <  *  t  :< 

1 

F  rom 

Formula 

i: 

Ti7t 

flood  ' 

discharge : 

R  = 

19763- tit 

**t  . 

T{  t  a 

16454 

<  c  t  s  > 

Pesi< 

dual  fires, 

5  s 

3  2  •'  d 

aa  ) 

1 

a 

C:  = 

0043 

ft  2  = 

ft  -  ftl 

»*i  3 

07 

- 

300  (  f 

t  ,j 

92  = 

16470  f* 

r  > 

V2  » 

ft2  4  L 

c  I'M 

Forraul 

a  <  I  >  .• 

4-  , 

i„*  2  * 

4941008 

( c< 

c‘  r  ■?  t  a 

ii  lure 

height, 

hi  = 

13.5 

''tti 

Wave 

*  <  VI 

V2 

c  r  0  ra 

Fo  rraul 

a-  <II>  >  ..  •  ■  . 

Vav* 

=  4931604 

91  = 

3298 

<  sa  .ft.. ) 

! 

'i '  .•**  • 

|Qp2  i 

=  QpI  :  *•  < 

1 

0  =  Qp  L  +  0 

f  :y. 

: 

=  162667 

<c 

erom 

Fo  rmu 1 

a  ■:.  I  >  / 

1 

xo  tal 

.  Haiah 

f  , 

IF  r  o  m 

Formula  < 

I  > 

•W’>C 


V.'.V 

i  if '  - 


jQ  =  C!p2  >  Q.t 
jh2  a  33.2  *  * T  > 


PE-3ULTS  •• 


jl  >  Prat  allure  Height  =•  13.5 
r  *  r  > 


2.>  p os’ tfailure  He i ah t  =  33. 

■"rwr 


s?ssrj 


7  '*  Breach  Discharge  *  1626' 

•*.  c  ♦  S  '» 


300  Cf-'t.jC 


4  '•  Peach  L ana th  * 


'  ry. 


